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(54) Car structure comprising a cab shell made in one piece of a light material 

(57) A vehicle cockpit (1) comprises a roof (2), a 
footplate (3). at least a seat (4), a front face (5), a rear 
wall (6), a seat back (7) and two apertured side walls for 
receiving the doors not shown. The cockpit (1 ) has fur- 
thenmore, apertures (8) and (9) respectively for applica- 
tion of the a windscreen and for lighting devices not 
shown. The cockpit (1) is made of a single part of poly- 
meric thenrjoplastic material, having thus a high uni- 
formity without zone of structural weakness. A support 
structure (10) associated to the cockpit (1) provides the 
necessary mechanical resistance to the vehicle and has 
a reticular configuration consisting in a plurality of 
shaped elements (11) that extend along longitudinal 
planes, to which transversal stiffening elements (12, 14, 
1 6, 1 9) are connected. The frame (20), to which the sup- 
port stmcture (1 0) is fastened, comprises a rear portion 
(21) and a front portion (22). whch is bent downwards 
with respect to the rear portion (21 ) for receiving the sup- 
port structure (10). 
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Description 

Field of the invention 

[0001 ] The present invention relates to the field of car s 
production, and precisely it relates to a car structure 
conr^prising a cockpit and a frame. 
[0002] Furthermore, the invention relates to a method 
for the production of a vehicle, with particular reference 
to the production of the cockpit and of its fastening to io 
the frame. 

Background of the invention 

[0003] Car production is always involved with re- '5 
search efforts. Among these the search is directed to- 
wards new innovative light materials for car body mak- 
ing. 

[0004] In particular, the possibility to provide car bod- 
ies made of light material such as special aluminium at- 20 
loys or plastic material is advantageous concerning the 
costs of production, that affect the final costs for the con- 
sumers. Furthermore, with plastic there are less prob- 
lems of corrosion of the body. A further advantage is the 
fuel consumption reduction owing to a reduction of the ^5 
overall weight of the vehicle. 

[0005] In a first period, the weight of single compo- 
nents of the car have been reduced, for example, by 
making of plastk: parts that are integral to a traditional 
base metal structure, such as the bonnet or the doors 
or the under-body footrest or the canopy of the car. In 
this case, the actual weight reduction obtained is negli- 
gible and furthermore, the problem was felt of assem- 
bling together parts made of different material, with link- 
ages that represent weak points of the structure. 
[0006] Then, car structures have been proposed (see 
US 5660427 and EP 399648) made assembling a plu- 
rality of plastic boards kept together by special adhe- 
sives or by welding. In this case, the structure of the car 
body has weak points at the connection of the boards 
and then, for safety reasons, heavy metal reinforce- 
ments are necessary that not only increase the weight 
but affect the behaviour against corrosion of the rein- 
forced zone. In addition, the boards are made using dif- 
ferent moulds with subsequent high costs of production. 
[0007] A further possibility provides the use of a metal 
support structure to which the parts of the car body 
made of light material are connected. However, also in 
this case, the metal support structure causes unavoid- 
ably an increase of the overall weight of the car. 
[0008] In conclusion, then, the car body structures 
proposed up to now made of light material have sub- 
stantial problems versus structural resistance and per- 
formances. 

Summary of the invention 

[0009] It is therefore object of the present invention to 



provide a car structure of light material that has not weak 
structural zones assuring safety like traditional vehicles. 
[0010] It is another object of the present invention to 
provide a car structure that has low costs of production. 
[0011] It is a first particular object of the invention to 
provide a structure of cockpit of a car that is light, can 
be integrated easily to the frame and matches safety 
with doors and other parts. 

[0012] It is another particular object of the invention 
to provide a support of connection between cockpit and 
frame of the vehicle. 

[0013] it is a further object of the invention to provide 
a frame suitable for receiving such a cockpit. 
[0014] These and other objects are obtained by the 
vehicle, according to the present invention, character- 
ised in that it comprises a single part cockpit made of 
light material, a frame and a support structure arranged 
between said cockpit and said frame. 
[0015] Alternatively, the support structure is integrat- 
ed to the cockpit during the production phase. 
[0016] Preferably^ the single part cockpit is made of 
plastic material with a process of moulding. Therefore, 
the single part cockpit has not structural weakness like 
welding connections or the like. Furthermore, the cock- 
pit has a high structural resistance, owing to its uniform- 
ity, with safety advantages for the passengers in case 
of accident. 

[0017] Preferably, the moulding process for making 
the cockpit is of rotational type. 
[0018] In partk:ular, the single part cockpit comprises 
a roof, a footplate, at least a seat, a front face, a rear 
wall and two side walls, as well as at least an opening 
for connecting the inside of the cockpit with the outside. 
[0019] In particular, at least a side wall can be asso- 
ciated to a door, whereas apertures can be present on 
the front face and on the rear wall for receiving windows 
and a windscreen. 

[0020] Preferably, the single part cockpit is made of 
plastic, in particular polymeric themr^opiastic material 
such as, for example, polyethylene, poly-propyiene, 

PVC, polyamide, polycarbonate, polyurethane, PET 
Such material can be mixed at moulding or overtapped 
as layers with reinforcing agents, such as foams, like 
polyurethane foams, fibres, like short glass fibres, fillers, 
tike mineral fillers. 

[0021] Advantageously, the support structure ar- 
ranged between the cockpit and the frame of the car has 
a reticular configuration comprising a plurality of metal 
shaped elements that extend along longitudinal planes 
to which transversal reinforcement means are connect- 
ed for the support structure same at the seat back, seat, 
footplate, front part of the cockpit. Other reinforcement 
means can be arranged also at the upper part of the 
cockpit. 

[0022] Advantageously, the support structure is en- 
gaged with the cockpit and connected to it by fastening 
means comprising transversal elements integral to said 
support structure that engage said cockpit from outside. 
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associated to plate elements in said cockpit coupled like 
a sandwich and at least at the height of the seat back, 
of the footplate and of the seat of the cockpit. 
[0023] Furthermore, for fastening at least a seat belt 
the support structure can provide fastening means con- 
nected to said transversa! reinforcement means. 
[0024] Preferably, the support structure is made of 
light material, for example aluminium. 
[0025] The support structure can be connected to the 
frame of the car by means of a positive engagement, or 
by means of screws, rivets or rubber bushings. 
[0026] Advantageously, the frame comprises a rear 
portion and a front portion, the latter being bent down- 
wards with respect to the rear portion for receiving said 
support structure. In a preferred embodiment, the front 
portion is bent downwards to fonnn a first step portion at 
the seat of the cockpit and a second step portion lower 
than the first for supporting the cockpit footplate after 
interposition of the support structure. 
[0027] Furthermore, to the rear portion of the frame a 
charging platf omn can be associated behind the cockpit 
for carrying objects or people. 

Brief description of the drawings 

[0028] Further characteristics and the advantages of 
the invention will be made clearer with the following de- 
scription of an embodiment thereof, exemplifying but not 
limitative, with reference to the attached drawings, 
wherein: 

figure 1 shows a perspective view of a cockpit of a 
car, according to the invention; 
figure 2 shows a perspective view of a support 
structure of a car, according to the invention; 
figure 3 shows a perspective view of a front portion 
of a car frame according to the invention; 
figure 4 shows a perspective exploded view of a 
front part of a car formed by the cockpit, support 
structure and frame of figures 1 , 2 and 3; 
figure 5 shows the support structure of figure 2 with 
stiffening plates separated from respective match- 
ing plates:. 

figure 6 shows a cross sectional view of a demount- 
able coupling between a plate, a respective match- 
ing plate and a portion of the cockpit; 
figure 7 shows a perspective view of an alternative 
embodiment of the support structure of figure 2, as- 
sociated to the front portion of the frame. 

Description of a preferred embodiment 

[0029] With reference to figure 1 a cockpit 1 compris- 
es a roof 2, a footplate 3, at least a seat 4, a front face 
5, a rear wall 6, a seat back 7 and two apertured side 
walls for receiving the doors not shown. Cockpit 1 has 
furthermore, apertures 8 and 9 respectively for applica- 
tion of a windscreen and of lighting devrces not shown. 



[0030] According to the invention, cockpit 1 Is made 
of a single part of polymeric thermoplastic material, hav- 
ing a high unifonnity and without weakness structural 
zones. 

5 [0031] Preferably, cockpit 1 Is obtained with a rota- 
tional moulding technique, not shown in detail since 
known to a skilled person. 

[0032] In figure 2 a perspective view is shown of sup- 
port structure 1 0 associated to cockpit 1 , which provides 

10 a mechanical resistance to the vehicle. Support struc- 
ture 10 presents, in particular, a reticular configuration 
consisting in a plurality of shaped elements 11 that ex- 
tend along longitudinal planes, to which transversal stiff- 
ening elements 12, 14. 16, 19 are connected. 

15 [0033] Cockpit 1 has at the seat, seat back and foot- 
plate, respective flattened portions 12", 14" and 
16" where plates 12*, 14' and 16' rest which, by means 
of bolts or rivets , are respectively connected to the trans- 
versal elements 1 2, 14 and 1 6. This way the plastic ma- 

20 terial of the cockpit is sandwiched between the plates 
and the transversal elements, as shown in figure 6. In 
figure 5 plates 12', 14', 16' are shown separated from 
transversal elements 12, 14, and 16. 
[0034] Furthermore, cross members 13 and 19 are 

25 provided near the front zone of cockpit 1 for reinforcing 
it. An extension 17 of shaped elements 11 is arranged 
at seat back 7 and provides connections 1 8 for fastening 
the seat belts to support structure 10. 
[0035] The whole support structure 1 0 is made, for ex- 

30 ample, of aluminium for increasing the overall stiffness 
of the vehicle and dampening the vibrations without in- 
creasing substantially the weight, which is low and is a 
characteristic advantage of the invention. 
[0036] Frame 20 comprises a rear portion 21 and a 

35 front portion 22; the latter is bent downwards with re- 
spect to the rear portion 21 for receiving the support 
structure 10. In particular, in the preferred embodiment 
shown In figure 3, front portion 22 is bent downwards to 
fomi a first step portion 23 at the seat 4 of cockpit 1 and 

"to a second step portron 24, which is lower than the first 
step portion and supports the footplate 3 of cockpit 1 . 
after interposition of the support structure 10. 
[0037] To rear portion 21 of frame 20 a charging plat- 
form can be associated, not shown, for carrying objects 
or people. A bumper (not shown) can be connected di- 
rectly to step portion 24 of the front part 22 of frame 20. 
[0038] As shown in figure 4, support structure 1 0 is 
connected to frame 20 by screws, bolts, rivets or rubber 
bushing. 

so [0039] As shown in figure 7, an alternative embodi- 
ment 110 for support structure 10 of figure 2 provides 
longitudinally shaped elements 111 to which profiled 
rods 121 are associated. Similarly to support structure 
10 of figure 2, an alternative support structure 110 has 

55 transversal stiffening elements 112, 114, 116, 119 at 
front part 5. seat 4 and seat back 7 of cockpit 1 . 
[0040] Furthermore, always in figure 7. a stiffening el- 
ement 30 is shown for the upper part of cockpit 1 , com- 
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prising two shaped curved elements 31, a cross mem- 
ber 32 and four plates 33 for fastening the reinforcement 
30 to the support structure 110 by means of screws, 
bolts, etc. 

[0041] Notwithstanding reference has been made to 
a cockpit for the sole front part of the vehicle, it is not 
excluded that the above concepts relate to a cockpit ex- 
tended to all the vehicle, for example a car, a "van", etc. 
[0042] The foregoing description of a specific embod- 
iment will so fully reveal the invention according to the 
conceptual point of view, so that others, by applying cur- 
rent knowledge, will be able to modify and/or adapt for 
various applications such an embodiment without fur- 
ther research and without parting from the invention, 
and it is therefore to be understood that such adapta- 
tions and modifications will have to be considered as 
equivalent to the specific embodiment. The means and 
the materials to realise the different functions described 
herein could have a different nature without, for this rea- 
son, departing from the field of the invention. It is to be 
understood that the phraseology or tenminology em- 
ployed herein is for the purpose of description and not 
of limitation. 



Claims 

1 . Structure of car, characterised in that it compris- 
es a cockpit made as a single part and of light ma- 
terial, a frame and a support structure arranged be- 
tween said cockpit and said frame. 

2. Structure of car, according to claim 1 , wherein said 
support structure is integrated to said cockpit during 
production. 

3. Structure of car, according to claim 1 , wherein said 
single part cockpit is made of plastic material with 
a process of moulding, in particular rotational 
moulding, said single part cockpit comprising a roof, 
a footplate, at least a seat, a front face, a rear wall 
and two side waits as well as at least an opening for 
connecting the inside of the cockpit with the outside. 



6. Structure of car. according to claim 1 , wherein said 
support structure arranged between said cockpit 
and said frame of the car has a reticular configura- 
tion comprising a plurality of metal shaped elements 
5 that extend along longitudinal planes to which metal 
transversal reinforcement means are respectively 
connected at the seat back, seat, footplate and front 
part of the cockpit. 

10 7, Structure of car, according to claim 6, wherein said 
support structure arranged between said cockpit 
and said car frame has further metal longitudinal 
and transversal reinforcement means at the upper 
part of the cockpit. 

fS 

8. Structure of car, according to claim 6, wherein said 
support structure engages with said cockpit and is 
connected to it by means of transversal elements, 
integral lo said support structure and engaging with 

20 said cockpit from outside, associated to plate ele- 
ments within said cockpit which is sandwiched be- 
tween them. 

9. Structure of car, according to the previous claims. 
25 wherein said support structure has fastening means 

for fastening at least a seat belt to said transversal 
reinforcement means. 

10. Structure of car, according to claim 1 , wherein said 
30 frame comprises a rear portion and a front portion, 

said front portion being bent downwards with re- 
spect to said rear portion for receiving said support 
structure; said front portion being bent downwards 
to form a first step portion at the seat of the cockpit 
35 and a second step portion lower than the first for 
supporting the footplate of the cockpit after interpo- 
sition of said support structure. 

11. Structure of car, according to the previous claims, 
40 wherein to said rear portion of said frame a charging 

rear platform is associated in combination to said 
cockpit for carrying objects or people. 



4. Structure of car, according to claim 3, wherein at 

least an of said apertures side is associated to a 
door, whereas the apertures that can be present on 
the front face and on the rear wall are arranged for 
receiving windows, a windscreen, lighting devices. 

so 

5. Structure of car according to the previous claims, 
wherein said single part cockpit is made of polymer- 
ic themioplastic material chosen among: polyethyl- 
ene, polypropylene, PVC, polyamide, polycar- 
bonate, polyurethane, PET, that can be mixed at 55 
moulding or overlapped as layers with reinforcing 
agents chosen among: foams, fibres, filters. 
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Ihe Search Division considers that the present European patent application does not comply with the 
requirements oi unity of invention and relates to several inventions or groups o? Inventions, namely: 

1. Claims: 1-5 

Design of a light structure of a car comprising a 
single-part made cockpit, a frame and a related support 
structure [claim 1] 



1.1. Claim : 2 

such known light structure* wherein said support 
structure and cockpit are integrated at some stage of 
the production [claim 2] 



1.2. Claims: 3-5 

known light structure of a car comprising a 
single-part made cockpit, a frame and a related 
support structure, wherein the material of said 
cockpit is a moulded plastic material 



2. Claims: 6-9 

known light structure of a car comprising a single-part made 
cockpit, a frame and a related support structure, wherein 
said support structure is arranged between said cockpit and 
said frame and is reticular 



3. Claims: 16-11 

known light structure of a car comprising a single-part made 
cockpit, a frame and a related support structure, wherein 
said TYame integrates into its profile one step at the seat 
and one step at the passenger feet. 
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